Abstract The Gorham-Stout syndrome is a rare condition in which spontaneous, progressive resorption of bone occurs. The aetiology is poorly understood. We report a patient with osteolysis of the metacarpal bones in both hands due to an increased number of stimulated osteoclasts. This suggests that early potent antiresorptive therapy with bisphosphonates may prevent local progressive osteolysis.
Introduction
Idiopathic osteolysis was first described in 1838 and again in 1872 by Jackson [23, 24] , who reported a case of a 'boneless arm'. The humerus of an 18-year-old man disappeared completely in the course of 11 years, during which he twice sustained a spontaneous fracture of the bone. In spite of the disease, he was able to do manual labour until his death at the age of 70 years. In 1955, Gorham and Stout defined a specific disease entity [11] and reviewed 24 cases from the literature.
A patient with osteolysis of the both hands treated by anti-osteoclastic medication (alendronate) is reported.
In the past 50 years, numerous papers have been published to make the medical community aware of this rare entity, and to discuss the etiopathology, clinical presentation, radiographic findings, and treatment options for patients with Gorham's disease.
Case Report
A 42-year-old woman was referred to us for pain, deformity and limited motion of both hands. Radiographs showed a massive osteolysis of second to fifth right metacarpal bones ( Fig. 1 ) and second to third left metacarpal bones (Fig. 2) . Her history was significant for a pathological fracture of the left hip and sixth thoracic vertebra, which happened 2 years earlier). The fracture of the hip was treated with an intramedullary nail and no bone biopsy was done (Fig. 3) .
Her general condition was good and laboratory investigations were normal apart from a slight elevation of the alkaline. Serum protein electrophoresis verified a monoclonal band of IgG. All microbiological tests proved negative.
A Tc-99m MDP whole-body scan revealed increased bone activity in left clavicle, right femoral head, upper third of left femur and tarsal bones (Fig. 4) . Dual-energy X-ray absorptiometry (DEXA) of the spine, and total body revealed osteopenia.
The lytic area of the second right metacarpal bone was curetted. The histology showed considerable vascular fibrous tissue with destruction of the spongiosa, fragments of which were surrounded by active osteoclasts. There was no evidence of malignancy. Based on all of these findings, a diagnosis of Gorham's disease was given.
The patient was treated by anti-osteoclastic medication (alendronate). She was reviewed 6 months later with no clinical or radiological signs of progression or recurrence of the disease.
Discussion
Vanishing bone disease is a rare idiopathic disease leading to extensive loss of bony matrix, which is replaced by proliferating thin-walled vascular channels and fibrous tissue [36] . Although the disease can be monostotic or polyostotic, multicentric involvement is unusual [35] .
The patients whom we present had monocentric osteolytic changes as adults; there was no family history of bone disease or of renal involvement. According to the classification proposed by Hardegger et al. [18] , they belong to the group defined as the Gorham-Stout syndrome.
The exact pathogenetic mechanism of Gorham-Stout syndrome is still unknown. There is controversy even over the presence or absence of osteoclasts in the condition. Several authors believe that angiomatosis is responsible [9, 11, 26] .
Incidence of the disease may be linked to a history of minor trauma, although as many as half of the patients have no history of trauma.
Most cases occur in children or in adults <40 years. The bones of the upper extremity and the maxillofacial region are the predominant osseous locations of the disease.
Leriche's hypothesis that post-traumatic arterial hyperemia was responsible for bone resorption was rejected first by Mouchet, and later by Gorham et al. [12] . The same authors postulated that an angioma might act as a shunt, increasing local oxygen tension [12] . In most cases, trauma was relatively trivial, and in some cases, trauma did not occur. As with many other diseases, the role of trauma in vanishing bone disease may be to signal the presence of a preexisting abnormality.
The process may affect the appendicular or the axial skeleton. The shoulder and the pelvis are the most common sites of involvement; however, various locations such as the humerus, scapula, clavicle, ribs, sternum, pelvis and femur can be affected by Gorham's disease. The disorder is also known to occur at other sites such as the skull, mandible, maxillofacial skeleton, spine, hand and foot.
Our search in English and international literature revealed only five cases with hand and wrist involvement by Gorham's disease [2, 3, 6, 27, 34] . In all the described cases, the disease was unifocal and the phalanges were minimally affected. Tunon and Gonzalez [34] presented a 24-year-old man with angiomatosis of the right hand and complete destruction of the second, third and fourth metacarpals. Carneiro and Steglich [2] treated a 13-yearold girl with extensive metacarpal bone osteolysis of the right hand. Chalidis and Dimitriou [3] reported a case with phalangeal osteolysis treated by intercalary bone grafting ( Table 1 ).
The diagnosis of vanishing bone disease is based on clinical examination, radiologic imaging studies and histopathologic examination of the affected area. Vanishing bone disease is not accompanied by general symptoms. Dull aching, weakness in the affected extremity, swelling and skeletal deformities are prominent symptoms [31] .
Laboratory findings are not specific and of no value in the diagnostic procedure, as occurred in our cases. An elevated alkaline phosphatase level has been reported in a patient with an associated fracture [25] . Devlin et al. [5] also suggested that increased levels of interleukin-6 might act as a potential mediator of increased osteoclast activity in patients with vanishing bone disease.
Radiographs are the best tools for detecting vanishing bone disease [32] . The radiographic appearance becomes diagnostic of vanishing bone disease when unilateral partial or total disappearance of contiguous bones, tapering of bony remnants, and absence of a sclerosing or osteoblastic Fig. 3 Fracture of the left hip was treated with an intramedullary nail and no bone biopsy was done reaction are present. Pertinent negative radiographic findings are absence of phleboliths, vascular or soft-tissue calcification, coarse trabeculation and any related bony abnormality with the exception of demineralisation resulting from disuse. In our case, the bilateral partial disappearance of the metacarpal bones was evident radiographically (Fig. 1) .
Histologically, the appearance depends on the phase in which the disease is diagnosed. In 1983, Heffez et al. [19] described two phases. The first phase represents increased vascular concentration in the bone-displacing fibrous tissue part; in the second phase, only fibrous tissue is found. The presence and number of osteoclasts vary significantly in vanishing bone disease. In most cases, osteoclastic activity is minimal or nonexistent, whereas in other cases, osteoclasts are easily identifiable [7] . If present, osteoclastic activity is concentrated in the interface between the vascular channels and the cortex [22] .
The differential diagnosis should exclude other causes of osteolysis such as skeletal angiomas, essential osteolysis, hereditary osteolysis, infection, trauma (Sudeck atrophy), endocrine disease, rheumatoid arthritis, various nervous system diseases and tumors [21] .
Gorham disease is a combined clinical, radiographic and histologic entity. It is characterized by a nonfamilial, histologically benign vascular proliferation originating in bone and producing complete lysis of all or a portion of the bone [4] .
Usually, the prognosis depends on complications, such as neurological deficits or pleural effusion. It has been reported that >15% of patients die as a result of their disease. Life expectancy is not affected if the extremities are involved.
The treatment of vanishing bone disease is controversial. A review of the literature led to the conclusion that there is no consensus about the most efficacious treatment.
Apart from standard orthopaedic treatment for fractures, non-unions and deformities, the medical treatment for Gorham's Disease falls into three groups:
1. Anti-osteoclastic medication (biphosphonates) and interferon. Synergistic action of zoledronic acid and Interferon is a powerful antiangiogenic therapy, which is currently giving the best results [14, 15, 29] . 2. Radiotherapy. Radiotherapy acts by accelerating sclerosis of the proliferating blood vessels and prevents regrowth of these vessels. Although the use of total doses from 30 Gy to 45 Gy has been reported to be effective, some authors reported excellent results while using a total dose of 15 Gy in a case that involved the upper extremity [8, 16, 17, 28] . 3. Surgical intervention has been suggested as the method of choice when feasible and involves local resection of the affected bone, with or without replacement prostheses or bone grafts [13, 33] .
The usefulness of all these treatments is also shaped by the severity of the disease and the urgency of the patient's condition.
The prognosis varies from slight disability to death by involvement of vital skeletal structures. It has been reported that >15% of patients die as a result of their disease. Severe disability results from involvement of the pelvis, thorax and cervical spine. Neurological complications increase the mortality to 33.3% [20] . However, the disease usually remains localized within a skeletal region and undergoes eventual spontaneous arrest [1, 10, 20, 30] .
Vanishing bone disease is a rare disease of unknown aetiology. It is characterized by spontaneous and progressive destruction and disappearance of the bone, and is associated with a vascular abnormality, angiomatosis or hemangiomatosis. The Gorham-Stout syndrome may be essentially a monocentric bone disease with a focally increased bone resorption due to an increased number of paracrine-or autocrine-stimulated hyperactive osteoclasts. The resorbed bone is replaced by a markedly vascularised fibrous tissue.
The apparent contradiction concerning the presence or absence or the number of osteoclasts, may be explained by the different phases of the syndrome.
Our histopathological study provides good evidence of hyperactive osteoclastic bone resorption causing osteolytic changes. It seems reasonable to suggest that antiresorptive therapy, for example with bisphosphonates or calcitonin, started in an early phase of the disease, could lead to a dramatic improvement in the treatment of progressive osteolytic changes.
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